Environmental tobacco smoke ( ETS ) exposure has been studied in relation to many diseases. The ability of a study to find an association between exposure and disease is, in part, determined by the accuracy of the exposure measure. This study examined how accurately one question, the number of smokers in the household, asked at birth, predicts ETS exposure in pregnant nonsmokers as assessed by serum cotinine. Blood specimens, drawn at 15 -19 weeks gestation, from 783 women who participated in a prenatal screening program in California in 1992 were analyzed for cotinine. Serum cotinine was significantly correlated with the number of smokers in the household ( r = 0.35, P < 0.001, geometric mean cotinine ( nanograms per milliliter ) for 0 smokers = 0.06, 1 smoker = 0.18, 2 or more smokers = 0.29 ). Using multiple regression, the number of smokers in the household accounted for 11% of the variation in serum cotinine. Cotinine concentrations were twice as high in women living with one or more smokers compared to women not living with a smoker, when reported exposure ( 0 or >0 h ) at home, work and other places was similar. Thus, the number of household smokers can account for a statistically significant amount of variation in serum cotinine and omission of this information would result in an underestimation of ETS exposure. Although use of this question alone does not provide an adequate estimation of ETS exposure as determined by serum cotinine, the results of this study indicate that this question is an important component of assessing ETS exposure.
Introduction
For more than two decades, exposure to environmental tobacco smoke ( ETS ) has been reported to be associated with numerous adverse health effects in nonsmokers (US DHHS, 1980; Spitzer et al., 1990) . Nonsmokers exposed to ETS are at increased risk for certain cancers ( US EPA, 1992 ) , cardiovascular disease (Glantz and Parmley, 1995; Taylor et al., 1992) , and adverse reproductive and developmental outcomes ( OEHHA, 1997; US DHHS, 2001 ) . How precisely ETS exposure is measured can strongly affect a study's ability to correctly quantify the relation between exposure to ETS and the risk of disease or adverse outcome. In such a study, misclassifying women with ETS exposure as unexposed would bias results toward the null hypothesis.
Although exposure of the pregnant woman to ETS during pregnancy has been associated with lower birth weight (Haddow et al., 1987; Mathai et al., 1992; Saito, 1991; Mainous and Hueston, 1994; Martinez et al., 1994; Roquer et al., 1994 ) , in many studies the effect seems to be modest (Martin and Bracken, 1986; Chen et al., 1989; Zhang and Ratcliffe, 1993; Eskenazi et al., 1995; Rebagliato et al., 1995a ) . Some of these studies have used questionnaire data to determine ETS exposure ( Martin and Bracken, 1986; Chen et al., 1989; Mathai et al., 1992; Fortier et al., 1994; Roquer et al., 1994; Dejin -Karlsson et al., 1998) , with five studies relying solely on information concerning household members who smoke, one as recently as 1997 (Brooke et al., 1989; Chen et al., 1989; Mathai et al., 1992; Saito, 1991; Ahluwalia et al., 1997 ) . Other studies examining the association between ETS exposure and low birth weight have measured exposure using a biomarker such as cotinine (Eskenazi et al., 1995; Haddow et al., 1988; Peacock et al., 1988 ) . Studies that determine exposure using a biomarker are more difficult to conduct and more expensive than questionnaire data. Studies have examined the agreement between self -reported ETS exposure and biochemical markers of ETS exposure (Coultas et al., 1988; Coultas et al., 1989; Coghlin et al., 1989; Haley et al., 1989; Riboli et al., 1990; Becher et al., 1992; Emmons et al., 1994; Kemmeren et al., 1994) , and a few have examined this association in pregnant women (O'Connor et al., 1995; Rebagliato et al., 1995b ) . However, the analytic methods used to determine biochemical markers of ETS exposure in many of these studies were not as sensitive as can be obtained currently. Recent advances in laboratory methods enable detection of the very small amounts of cotinine in the blood resulting from low -level ETS exposure (Bernert et al., 1997 ) . In studies that used less sensitive cotinine assays, women exposed to low levels of ETS would have been misclassified as nonexposed. Cotinine, a metabolite of nicotine, is considered the most specific and most sensitive biomarker for ETS exposure (Jarvis et al., 1987; Benowitz, 1996 ) , and has been used to validate other measures of exposure to ETS.
Past studies have used a single question to evaluate ETS exposure, and future assessment of ETS exposure may also use a single question, such as might appear on a birth certificate. Thus, it would be very important to know how well such a question reflects ETS exposure to assess exposure across groups, to predict exposure prevalence, or to characterize individual exposure. Therefore, the purpose of this paper is to determine how accurately a single question, concerning the number of smokers in the household, can predict ETS exposure in mid -pregnancy as assessed by serum cotinine concentration.
Materials

Study Population
The overall study population included pregnant women from a four-county region of central California (Fresno, Kern, Kings, and Tulare ) , who enrolled in the State's Maternal Serum Alpha -Fetoprotein (MSAFP ) prenatal screening program in April 1992 (N = 1560 ). Prior to participation, women read and signed an informed consent. The study was approved by the California Health and Human Services Agency Committee for the protection of human subjects. Approximately 60% of women delivering live births enrolled in the screening program in 1992. As part of the screening program, a woman provided a blood specimen between the 15th and 19th weeks of gestation. Blood specimens were collected in serum separator tubes and sent via regular mail to a regional laboratory where they were analyzed for MSAFP. The remainder of each specimen was stored for up to 4 years at À 208C until it was sent to the Centers for Disease Control and Prevention (CDC ) for cotinine analysis.
At the time of birth registration, a one -page environmental health questionnaire (supplemental to the birth questionnaire ) was administered in either English or Spanish in the hospital by the birth recorder. The 22 -item questionnaire included two questions on ETS exposure, including the question of interest in the present study: ''Excluding yourself, how many members of your household smoked cigarettes during the fourth and fifth months of pregnancy?'' A second ETS question asked for the number of hours a woman was exposed to ETS at each of the following locations: home, work, or other places, in the fourth and fifth months of pregnancy. While information from the second ETS question is included in selected analyses in this paper, a more detailed analysis is presented elsewhere ( DeLorenze et al., 2002 ) . Prenatal screening program records and specimens were linked to data from live birth certificates and environmental health questionnaires using maternal identifiers, such as names and date of birth, in a probabilistic record linkage software package (Jaro, 1995 ) .
Of the 1560 eligible women, some were excluded from the analysis if: there was no cotinine sample (n =229 ); there was no match with vital statistics records ( n =51); the environmental health questionnaire was not given to the woman ( n= 66), or the environmental health questionnaire was not completed by the woman (n = 176). Of the remaining 1038 women, 61 women (6% ) did not respond to the ETS question of interest; these women were excluded from further analysis. In attempting to insure that the final sample of women included only nonsmokers, an additional 194 women were excluded if they indicated on the prenatal screening record or the environmental health questionnaire that they smoked in the 3 months before pregnancy or at any time during the pregnancy, or if they had a serum cotinine value above 10 ng/ ml (n = 16, range of cotinine 12-110 ng / ml ). A cutoff of 10 ng /ml was used to exclude even occasional smokers. Thus, 783 women were included in the analysis.
The 61 women ( 6% ) who failed to complete the question about the number of smokers in the household were significantly different from the responders. A statistically significant greater percentage of these women: had fewer years of schooling; were of Hispanic or other non-White non -Black ethnic origin; completed the questionnaire in Spanish; spoke a language other than English at home; and had a government -funded program as their principal source of payment for prenatal services. After excluding women based on the criteria noted above, the remaining 56 women had a geometric mean serum cotinine concentration of 0.08 ng /ml ( 95% CI = 0.05, 0.12), which was similar to the final sample.
Serum Cotinine Analysis
The serum cotinine concentration was measured at CDC using a sensitive isotope-dilution high -performance liquid chromatographic /atmospheric pressure ionization tandem mass spectrometric (LC/MS/MS) procedure ( Bernert et al., 1997 ) . Samples were preclassified by a screening cotinine immunoassay and subdivided into nominal ''high'' or ''low'' cotinine groups. The samples were then analyzed by LC /MS /MS in runs of 50 ( either all high or all low ), which included two water blanks and two quality control ( QC ) pool sera. The low run QC pool averaged 1.77± 0.094 ng /ml ( CV= 5.3% ) throughout these analyses. These samples were analyzed over a period of several months in two different calibration groups. Limits of detection (LOD ) were calculated by the limiting standard deviation method ( Taylor, 1987 ) for these two groups, and remained below the nominal method detection limit of 0.050 ng/ ml in each case. Serum cotinine concentration was log normally distributed (determined using a Box -Cox test; Box and Cox, 1964 ) .
Approximately one-third of the specimens had cotinine values below the LOD. To preserve the integrity of the log normal distribution (i.e., to avoid placing an unnaturally large proportion of the study population at a single value at the lower end of the distribution), actual cotinine values below the LOD were used instead of assigning the LOD or 0.5*LOD to these specimens. In addition, to retain 29 specimens with cotinine values of zero in the analyses after log transformation, the value of the lowest measured cotinine sample (0.001 ng /ml ) was assigned to these specimens. The statistical analyses (described below ) were rerun in three other ways (assigning 0.5*LOD to specimens with values below the LOD, assigning the LOD, and excluding such specimens ) and the results were not meaningfully altered.
Statistical Analysis
All statistical analyses were conducted using Stata ( Stata, version 6.0 ). The distribution of the number of smokers in the household and serum cotinine concentration was examined using univariate analyses ( Kruskal -Wallis test ). These two distributions were then compared using Spearman rank order correlation and scatter plots. Multiple linear regression was used to examine the factors contributing to the variance in serum cotinine concentrations, specifically the number of smokers in the household. The distribution of serum cotinine concentrations was skewed to the left and therefore all regression analyses were conducted on logtransformed values. The raw data of the number of smokers in the household included categories 0 -5; however, there were too few observations in the highest three categories so the number of smokers was classified as 0, 1, or 2 or more smokers. The number of smokers in the household was examined in two ways in the multiple regression models, as a categorical ( 0, 1, 2 + ), or dichotomous variable ( 0, 1+ ). The influence of hours of ETS exposure at home, work, and in other places was examined in this study coding each ETS location variable as zero or greater than zero hours of exposure. Covariates considered in the model included maternal age, education, ethnicity, marital status and payment source for prenatal care, and parity derived from the birth certificate. Variables derived from the environmental health questionnaire, such as whether the women worked outside the home during pregnancy, language spoken at home, language used to complete the environmental health questionnaire, caffeine consumption, and tea consumption were also examined in the model. Marital status was inferred from information supplied on the birth certificate concerning the father. Racial / ethnic groups were identified as non -Hispanic White, Black, USA -born Hispanic, Mexican -born Hispanic, and Other. The Hispanic ethnic groups were restricted to women who indicated that their Hispanic origin was Mexican, Mexican American or Chicano. Women of other Hispanic origin such as Puerto Rican, Central or South American were classified as Other. Women within the Hispanic group were classified as USAborn or Mexican -born; however, since no significant differences were observed between these groups in further analyses the two groups were subsequently combined as one Hispanic group. Interactions between number of smokers in the household and the covariates mentioned above were also examined; however, none was detected. Logistic regression was used to identify factors related to women who had reported no smokers in the household yet had unexpectedly high serum cotinine concentrations and, conversely, to identify factors related to women who had reported one smoker in the household yet had unexpectedly low serum cotinine concentrations. The linktest was used to determine that the model was specified correctly (Tukey, 1949; Pregibon, 1979; Pregibon, 1980 ) .
Results
Of the 783 respondents, 79% reported no smokers in the household, 17% reported one smoker in the household, and 4% reported 2 or more smokers in the household. The distribution of the study population according to selected demographic characteristics, the geometric mean cotinine concentrations, and the number of smokers in the household is presented in Table 1 . A greater percentage of younger nonsmoking women were exposed to one or more smokers in the home compared with older nonsmokers. The percentage of women exposed to smokers in the household also differed ( P < 0.05) by education, marital status, type of payment for prenatal services, and whether the woman worked outside the home during pregnancy. Geometric mean serum cotinine concentration of all women was 0.07 ng /ml ( 95% confidence interval [ CI] 0.06, 0.08 ng /ml ) (median serum cotinine = 0.07 ng /ml, range of 0-7.96 ng / ml, mean serum cotinine concentration =0.20 ng/ ml, SD = 0.48 ng /ml. ). The geometric mean cotinine, presented in Table 1 , varied ( P <0.05) within the following subgroups: education, ethnicity, marital status, type of payment for prenatal services, and whether the woman worked outside the home during pregnancy. The distributions of serum cotinine concentrations were similar to the distributions of reported ETS exposure as measured by the number of smokers in the home.
As shown in Table 2 , geometric mean serum cotinine concentration in nonsmokers increased with increasing number of smokers in the household. The range of cotinine values illustrates the large degree of variation among the categories of smokers in the home. Serum cotinine concentration was significantly correlated with the number of smokers in the home ( Spearman correlation= 0.35, P < 0.001 ). Figure 1 illustrates the normalized distribution of serum cotinine concentration on a log scale for women living with no smokers, one smoker, or two or more smokers. Although there is considerable overlap among the distributions, there is clearly a shift to the right, indicating higher serum cotinine values, as the number of smokers in the home increases. Table 3 shows the geometric mean serum cotinine concentrations for women who either lived with a smoker or did not ( according to the first ETS question ), and were either exposed to ETS in the home or were not, i.e., having greater than zero hours or zero hours of exposure (according to the second ETS question ). Women who reported living with a smoker and were not exposed to ETS in the home had twice the cotinine concentrations (0.10 ng/ml ) than women who reported not living with a smoker and were not exposed to ETS in the home ( 0.05 ng /ml, P < 0.001, Wilcoxon rank sum test ). Exposure to ETS in places other than the home did not explain this difference because serum cotinine concentrations for women who were not exposed to ETS anywhere, including at home, work, or in other places, were higher in those women who lived with a smoker than in women who did not live with a smoker ( 0.08 vs. 0.04 ng / ml, respectively, P < 0.005 ). In fact, geometric mean serum cotinine concentrations were approximately double for women living with a smoker compared with women not living with a smoker, for each ETS exposure situation.
Using regression analysis, the number of smokers in the household accounted for 11% of the variation in log serum cotinine concentrations (Table 4 , Model 1 ). Responses to the second ETS question, i.e., whether a woman was exposed to tobacco smoke at home, at work, or in other places, were considered in the regression models 2 and 4. Exposure at work was not a significant factor. Exposure to ETS at home and exposure in other places were statistically significant variables in the model and increased the amount of explained variation (adjusted R 2 = 16%, Model 2 ). The results were similar whether the number of smokers in the household was entered into the regression equations as either a categorical or dichotomous variable. Four covariates ( maternal age, marital status, intended source of payment for prenatal services, maternal ethnicity being ''Hispanic'') were found to be statistically significant when added to Models 1 and 2 (shown in Models 3 and 4, respectively ). The amount of variation explained by the model, following the addition of these covariates, increased by only 5% to explain a total of 21% ( Model 2 vs. Model 4), while the regression coefficient for the number of smokers in the household decreased slightly ( = 0.45, Model 2 vs. =0.34, Model 4). Of the women who responded that they do not live with a smoker or that they live with one smoker, only 2% and 53%, respectively, responded that they were exposed to ETS in the home. As shown in Table 2 , there was considerable variation in the cotinine values for women who reportedly did not live with a smoker or who lived with only one smoker. Given this wide range, we wanted to determine which variables predicted who reported not living with a smoker but whose serum cotinine concentrations were very high, and who reported living with a smoker but whose serum cotinine concentrations were very low. To examine the discordance in women who reported not living with a smoker but who had higher levels, we dichotomized the group by serum cotinine concentration into the upper quartile ( 0.131 to 5.17 ng /ml ) versus the lower three quartiles ( 0.001 to 0.130 ng /ml ). Similarly, serum cotinine concentrations for women who reported living with one smoker were dichotomized into the lowest quartile ( 0.001 -0.072 ng /ml ) versus the upper three quartiles ( 0.073 -7.96 ng /ml ). Table 5 shows results of the logistic regression analysis of serum cotinine level, ( upper quartile = 1 and lower quartiles =0 for zero smokers in the home; lowest quartile =1 and the higher three quartiles = 0 for one smoker in the home ) in relation to other ETS exposure measures as well as demographic characteristics. Among women who reported not living with a smoker, the odds of women being in the upper quartile versus the lower three quartiles of serum cotinine concentrations were significantly greater in women who reported exposure to ETS at home and in other places; who were unmarried; of ''Other'' ethnicity; and who expected to pay for prenatal services through a government program. Among women who reported living with a smoker, the odds of a women being in the lowest quartile versus the upper three quartiles of serum cotinine concentrations increased with increasing maternal age and were greater in women who reported not being exposed to ETS at home or in other places. Consistent with the previous observation for women not living with a smoker, no exposure to ETS at home or in other places was significantly associated with lower serum cotinine concentration. Conversely, ethnicity, marital status, and type of payment for prenatal services were not significantly associated with classification in the lowest quartile of serum cotinine concentration, while increasing maternal age was significant.
Discussion
The present study found that a question on the number of smokers in the household was a significant factor in determining exposure to ETS as assessed by serum cotinine concentrations among nonsmoking pregnant women in California. Whether or not a woman reported having smokers in the household explained 11% of the variation in blood cotinine concentrations. Our findings are in agreement with other studies ( Riboli et al., 1990; Emmons et al., 1994; Pirkle et al., 1996 ) . Emmons et al. ( 1994 ) also reported that the number of smokers in the household accounted for 11% of the variation in salivary cotinine concentrations. This is in spite of the fact that the populations differed considerably with only 63% of their population women, not necessarily pregnant, who were older, and had more years of education. However, in a study by O'Connor et al. ( 1995 ) , which included only pregnant women, and found a significant correlation between the number of smokers in the home and air nicotine ( r= 0.35), *Serum cotinine concentrations were significantly higher in women living with one or more smokers compared with women living with no smokers at P < 0.002 ( Wilcoxon rank sum test ). Table 4 . Multiple linear regression models of serum cotinine a and ETS exposure in pregnant, nonsmoking, prenatal screening enrollees. The response rate to this question was lower compared with the number of smokers in the home and therefore the sample size is smaller in the models that include these variables.
the correlation with urinary cotinine ( r= À 0.02) was not significant. This is in contrast to the correlation observed in the current study between the number of smokers and serum cotinine (r = 0.35). This discrepancy between the results of the present study and those of O'Connor's study may be due to a higher proportion of study subjects falling below the detection level of the assay in the latter study, 48%, versus 36% in the present study. These two studies may not be directly comparable given that cotinine in urine is approximately six times more concentrated than in serum and may have greater individual variation ( Benowitz, 1996 ) . The present study showed that the use of a single question on household smokers would provide a useful measure of the prevalence of ETS exposure in pregnant women at a population level. It also showed that this question could rank subgroups of the pregnant population according to their relative exposure to ETS in a similar manner as observed using serum cotinine concentrations ( Table 1 ) . The response to this question, however, may not adequately reflect an individual pregnant woman's ETS exposure (Table 2 ). This misclassification from usage of questionnaire data may have adversely affected the ability of previous studies to detect potentially harmful effects of ETS exposure on outcomes such as birth weight by likely lowering the magnitude of any true association.
Information about the number of smokers in the household, reportedly the site of greatest exposure to ETS ( Haley et al., 1989; Emmons et al., 1994) consistently explained a significant amount of variation in serum cotinine concentrations regardless of additional information on ETS exposure provided by the second question -exposure at home, work or other places. Serum cotinine concentrations were approximately twice as high in women living with a smoker compared with women who were not living with a smoker in each of the four ETS -exposure settings. These findings greatly emphasize the importance of this question in assessing exposure to ETS. In the regression analysis, the number of smokers in the home explained nearly twice as much variance as the six covariates combined; however, the classifications of ETS exposure in the home and in other places were more significant than the number of smokers in the household. Although the number of smokers in the household may not be the most important question to ask, the findings of the present study strongly support the premise that it is, however, an important factor in assessing ETS exposure. Therefore, the results of the present study suggest that disregarding the question concerning the number of smokers in the household and asking solely about specific hours of exposure would result in an underestimate of ETS exposure, as assessed by the serum cotinine concentrations.
Higher serum cotinine concentrations in women who lived with a smoker compared with women who did not live with a smoker may be a result of exposure to ETS in other places that was not adequately measured in this study. This may, however, also be a result of exposure to nicotine emitted into the air from a smoker's clothes or hair even when the smoker has not smoked in the home ( Nelson et al., 1991; Benowitz, 1996 ) . Nicotine has also been measured in the air 3 days after smoking occurred in a room ( Nelson et al., 1991 ). Nelson et al. (1991) further showed subjects with increased urinary cotinine concentrations after exposure to air in a test chamber where nicotine was present from the ''desorption of previously adsorbed nicotine'' from the walls of the chamber. Nicotine, even at lower concentrations and separate from the particulate phase of ETS, may be an important factor in decreased uteroplacental perfusion and subsequent lower infant birth weight ( Lambers and Clark, 1996 ) . In attempting to determine factors related to the large variation in serum cotinine concentrations for women who had reported not living with a smoker, exposure to ETS in other places and in the home were shown to be significantly associated with higher serum cotinine. This further emphasizes the need for a question asking about hours of exposure in various locations. In addition, being single, being of non -White, non -Hispanic, and non -Black ethnicity, and intending to pay for prenatal services through a government program were also found to be significant factors in the likelihood of being in the highest quartile of serum cotinine concentrations. Significant predictors of lower serum cotinine in women who reported living with one smoker included reporting no ETS exposure in other places and at home, as well as increasing maternal age. Some of this misclassification may be explained by not capturing all ETS exposures [ i.e., by not asking the right question( s) ] and possibly by the subjects not responding accurately. It may be that the measurement of ETS exposure from women with the above -mentioned characteristics might not be as accurate.
The large amount of unexplained variation in serum cotinine concentrations may be the result of one or more of the following factors. Firstly, no information was collected on whether the smoker actually smoked inside the house. The potential for exposure misclassification is illustrated by the large percentage of women who reported living with a smoker but reported not having any exposure to ETS in the home ( 47% of women living with one smoker, 15% of women living with two or more smokers ). Whether or not the woman was exposed at home was the most significant variable in the regression analysis. As shown in other studies (DeLorenze et al., 2002; Rebagliato et al., 1995b ) , including a quantitative estimate of ETS exposure in various locations explains a significant amount of variation in serum cotinine concentrations. Secondly, the range of response to the ETS exposure question was small in this sample of women, thus limiting the ability to explain the variation in serum cotinine. Only 21% of nonsmoking women reported living with one or more smokers, with only 4% of those living with two or more smokers, and only 28% reported being exposed to ETS anywhere. Thirdly, the size of the home and the amount of ventilation in the home may be important in determining ETS exposure (Cummings et al., 1990; Riboli et al., 1990; Pirkle et al., 1996; Henschen et al., 1997 ) . This information was not included in the present study.
In acknowledging the limitations of this study it must be recognized that a one -time measure of cotinine at 15-19 weeks of gestation is not a ''gold standard'' for the assessment of ETS exposure. Two concerns of using cotinine as a biomarker of ETS are (1 ) that it does not provide a measure of long -term exposure since it has a halflife of approximately 20 h (Benowitz, 1999 ) , and ( 2) that there are interindividual differences in the rates of nicotine and cotinine metabolism (Benowitz and Jacob, 1994; Perez -Stable et al., 1998 ) . Another limitation of the current study is that the ETS questions about exposure at 4-5 months of pregnancy were asked months later at the time of birth. It is likely, however, that the woman's recall for the question regarding the number of smokers in the home would not have been as adversely affected as recall for questions asking about hours of exposure in specific locations. Lastly, in California, exposure to ETS in the workplace as well as in buildings is limited due to strict smoking laws. Therefore, ETS exposure in this population of California women may be unique in comparison to women in other states.
The strengths of this study include the ethnically diverse, population -based sample of women, the use of a cotinine assay with a very low detection limit and the high response rate to the ETS question. This sample of women includes Whites, Blacks, and Hispanics, a group not previously studied with respect to exposure to ETS. The extremely sensitive cotinine assay enabled the detection of ETS exposure at levels far below most studies. The proportion of women in this sample with cotinine values below the limit of detection was low in comparison to other studies. Thus, this study was able to detect ETS exposure in many women that other studies, with less sensitive assays, would have classified as unexposed. The question regarding the number of smokers in the home is relatively easy to answer and had a high response rate (94% ), higher than the ETS question concerning hours of exposure at home, work, or other places (DeLorenze et al., 2002 ) , and is not likely to have been subject to misreporting several months later.
These results suggest that a single question concerning the number of smokers in the household can account for a statistically significant amount of variation in serum cotinine concentrations, although the use of this question alone does not provide an adequate estimation of ETS exposure as compared with serum cotinine. Nonetheless, there is strong indication that information regarding the number of smokers in the home is an important component of assessing exposure to ETS and omission of this information would result in an underestimation of ETS exposure.
